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Why Study D * ?

o D¢ meson : one charm and one strange quark

o Strangeness enhancement due to QGP 1s

expected to affect the yield of Dy Strange

quark

D, meson
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Why Study D * ?

- (a) T = STARD']
o D¢ meson : one charm and one strange quark : SN oquak |
20¢ / ‘. ——-DatT, ]
) D atT, |

=--= hydroD_ ]

o Strangeness enhancement due to QGP 1s 15F

expected to affect the yield of Dy SN AREER: .
. 05"
o R.por R, of D. > DY predicted ; SO
cp AA S b 0.0 [ Au + Au, sqri(s,, )=200 GeV, b=7.24 fm "~..]
0 1 2 3 4 5 6

P, (GeV)

“ Ref: M. He et al.,, PRL 110, 112301 (2013)
4

2015 KOBE JAPAN



o D¢ meson : one charm and one strange quark

o Strangeness enhancement due to QGP 1s
expected to affect the yield of Dy

o Rep or Ry, of Dg > DY predicted

o Elliptic flow of Dg < DY is expected
due to earlier freeze out of Dy

Good Probe to study the
hadronization and strangeness
enhancement
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Why Study D * ?
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Ref: M. He et al., PRL 110, 112301 (2013)
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_Heavy Flavor Tracker [r—
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o Full 21 coverage
o Pseudorapidity coverage ~ £1 unit
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— - ; : ‘ ® Protons
g [Run14 Au+tAu @ 200 GeV| e Kaons
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o Pseudorapidity coverage ~ £1 unit DCA Resolution P [GeVic]

“ For Details about HFT : See talk by G. Contin (Tuesday, 3.00 PM, Futute Exp. Fac.Upgr.
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Analysis Details

« AutAuat Vs = 200 GeV in 2014

e 750 M mimmmum bias events analyzed (709% of collected data)

* |Vz| <=6cm

e Centrality using raw charged particle measured in T'PC and Glauber Model

T[+

* Decay Channel : D" — ¢ (— K'+K) + &t*
* Branching Ratio: 2.32 + 0.14 %

* Decay Length : 150 £ 2 um

e Mass: 1968.47 + 0.33 MeV/c?

Sec. Vertex

Secondary Vertex :
Using HFT

Prim. Vertex

D, —> K* + K decay channel :

‘“ See Poster by L. Zhou (ID :336)
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Particle ldentification

TPC

Au+AU {[Syy, = 200 GeV :
TPCPID

|II‘II|IIII||III|IIII

|II|I|IIII|IIIII
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1.5 STAR Preliminary - RHIC Year 2014
AR T T T T S T N T T T T ST S AT M T N T TS N TR Y R A NN N
-3 -2 -1 0 1 2 3
Charge x [Momentum| (GeV/c)

TPC PID: Using dE/dx TOF PID: Using Time of Flight (8)*

“TOF PID has been applied only when [ information is available.
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Particle ldentification

TOF
25 F T T T T T T
B Au+Au {sy, =200 GeV
B gL
2F Jormeb-g R
< 15
B 102
1 -
- A - 10
- STAR Preliminary - RHIC Year 2014
0-% 0.5 1 15 2 25 3
[IMomentum| (GeV/c)
TPC PID: Using dE/dx TOF PID: Using Time of Flight (8)*

“TOF PID has been applied only when [ information is available.
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pr integrated Dg* Signal

- STAR Preliminary E . 50 STAR Preliminary
—~ o nf Au+Au |Sy = 200 GeV ] 4G 0k Au+Au sy = 200 GeV
“ 1001 RHIC Run 2014 E S 400 RHIC Run 2014
= L . O B
% 801 750 MinBias Events — = - 10-40% Centrality
0 B S/\S+B =8 ] Lf: 30 S/\S+B =6
Q ol ] 8 :* 2.5 <p; < 5.0 GeV/c
~ N : ~—" 20_
: |2 i +
% 40_ — g + { |
S 3% t +T++
20— C
C T o/ . v L
1.9 1.95 2 2.05 2.1 1.9 1.95 2 205 21
: 2
Invariant mass, m, .. (GeV/c?) Invariant mass, m . . (GeV/c")

* Iirst measurement of D¢ meson at RHIC.

* We will present Dg spectra for 10-409 centrality
and for 2.5 <p<5.0 GeV/c.

* Lower p and more peripheral collisions studies

‘ ‘ are underway. .

2015 KOBEJAPAN




Mass and width

108l 0.03
) — B % Dat
[ 10-40% * Data - 10-40% e
& e PDG Mass & B Monte-Carlo
O 1.975 STAR Preliminary O - STAR Preliminary
= - > 0.02
[ : O i
O 197F | l S
) e forermmmmmaas e oo < -
R i S 0.01f i 4
— 1.965 - ; I | |
1.96 _ | | | | | . 0 i | N | |
2 2.5 3 3.5 4 45 5 2 2.5 3 3.5 4 45 5
p. (GeV/c) p. (GeVrc)

Mass 1s consistent with PDG value
Width 1s consistent with the results from detector simulations.

oM .
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Raa Of Dg

STAR charm cross-section: Phys. Rev. D 86 (2012) 72013

AA
dN .
1 de D, spectra for p+p collision has been calculated
R,, = X AN from measured charm cross-section in STAR.
N g, dp Fragmentation factor from charm to D¢ is 0.09+0.01 *
T
c},'a 1— 4 e DS(Run 14) [ Extrapolated error from p+p ref.
N ® D, (Au+Au, 10-40%) I Ng, rtaint
1l s mm N uncertainty

% 1071 ) % Dg (N, x p+p reference) . DO(Run 10+11) °
e L = 3" Au+Au 10-40%
A'_ — ‘X\ i
-§: 1073 ¥ < [ STAR Preliminary
© 2
o . T =

3 TR -
Z 105 - s

10 £ [
& [ Levy Ui
NE - STAR Preliminary I
-O —7 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 Il 0— Il Il Il 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
W 41 2 3 4 5 6 0 1 2 3 4 5

P, (GeV/c) P, (GeV/c)
—> The R, of Dy 15 higher than unity but statistically not significant.

STAR D°R,,: Phys. Rev. Lett. 113 (2014) 142301
.‘ *Ref: H1 Collaboration, Eur.Phys.).C38(2005)447 and ZEUS Collaboration, Eur.Phys.).C44(2005)351 13
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Invariant Yield and Dg/D°

Au+Au |5, = 200 GeV, 10-40%

® D, with HFT (Run 14)
o D°w/o HFT (Run 10+11)

STAR Preliminary

.

Levy

P, (GeV/c)

1
[ ® Dg (Au+Au, 10-40%)
0.8 " [ PYTHIA (ver. 6.4)
i STAR Preliminary —
o -
A 0.61
o [
0O 0.4 +
0.2F w —
i | ol | |
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P, (GeV/c)

——> The ratio Dy/D? is less than unity and seems to be higher than prediction
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for p+p collision from PYTHIA

STAR Au+Au DP: Phys. Rew. Lett. 113 (2014) 142301
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Invariant Yield and Dg/D°

1=
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> | b ® D, with HFT (Run 14) [ e AurAu (200 GeV, 10-40%f | i
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—5 PR R R T N YO SN W T NV S T NN SN SO SN S NN ST S S N \\I\ L1 GeV/C
01 2 3 4 5 &6 P, (GeVic)

P, (GeV/c)
—  STAR and ALICE data are consistent with large uncertainties

“ Pb+Pb (ALICE: arXiv:1509.07287) STAR Au+Au D°: Phys. Rev. Lett. 113 (2014) 142301 15
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dN/d (@)
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- STAR Preliminary
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Method: Full Event Piane
Event Plane: using TPC tracks
Resolution: using Eta sub-event

D.v, .
By fitting Yield vs (¢ —,)
with function pO(1+2 vy"™™ cos(2(¢ —1,)))
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Elliptic Flow Analysis
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Elliptic Flow of D

0.4r
E . DS MinBias AU+AL.J m =200 GeV for DO v,
0.3+ 0 STAR Preliminary
- e D See talk by
- M. Lomnitz
C\IO-2 - 7 (l) (Tuesday, 9 AM,
> . 0@ © © + © Q Collective
0.1 o0 " %) _
B 0 + + Dynamics)
- .00
0 :_o $-meson v,
. e-Print :1507.05247
_0-1 [ | R B P | | R
0 1 2 3 5 6 7

—>  First measurement of Dg vy In heavy-1on experiment.
Need more statistics.

g ¥
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Summary
* We have observed a clear signal of D¢ at RHIC for the

first tme

* D¢ m AutAu 200 GeV for 10-40% central collisions:

-D¢/DY seems to be higher than p+p prediction (from
PYTHIA 6.4) at p= 2.8 and 3.9 GeV/c

-R, = 2.120.5+)7 and 1.7£0.4+)3 at pr-= 2.8 and 3.9
GeV/c, respectively

* First measurement of elliptic flow of Dg 15 presented

e Stay tuned for Run 16 Data with mncreased statistics
and improved detector performance

“ Thank You
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Back-up



RAA

5 ® D, (Au+Au 200 GeV, 10-40%)
i Ds (Pb+Pb 2.76 TeV, 20-50%)
B = D°(Au+Au 200 GeV, 10-40%)
i STAR Preliminary
1 ;"é ........... e R
b ¢ : }
i 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 | 1 1 1 I 1
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P, (GeV/c)

D, Pb+Pb (ALICE: arXiv:1509.07287)
DOAu+Au (STAR: PRL 113 (2014) 142301)
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¢-meson signal
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